Abnormalities in protein synthesis and degradation induced by extracellular pH in BC3H1 myocytes.
Metabolic acidosis impairs protein and amino acid metabolism in rat muscle. To examine how extracellular acidification affects cellular protein turnover, we studied the BC3H1 myocyte. At pH 7.1 vs. 7.4, intracellular pH was lower; the decrease was greater in cells incubated in N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid-tris(hydroxymethyl)aminomethane compared with bicarbonate buffer. We monitored degradation of proteins labeled with L-[14C]phenylalanine by measuring radioactivity released into media containing an excess of unlabeled phenylalanine. Extracellular acidification increased degradation compared with incubation at pH 7.4. Adding a physiological concentration of insulin (1 nM) decreased protein degradation at pH 7.1 and 7.4; a supraphysiological (71 nM) insulin concentration decreased degradation at pH 7.1 to the same rate as cells incubated at pH 7.4 without insulin. Compared with pH 7.4, protein synthesis decreased 29% at pH 7.2; at pH 7.6 it increased 129%. Insulin stimulated protein synthesis at all pHs, but at pH 7.4 the insulin-induced increase was less than the rate at pH 7.6 without insulin. Dexamethasone did not change protein breakdown regardless of the pH; it had variable effects on protein synthesis. Thus extracellular acidification causes marked changes in protein turnover in BC3H1 myocytes.